Increased expression of VEGF in retinal pigmented epithelial cells is not sufficient to cause choroidal neovascularization.
Increased expression of vascular endothelial cell growth factor (VEGF) in the retina is sufficient to stimulate sprouting of neovascularization from the deep capillary bed of the retina, but not the superficial retinal capillaries or the choriocapillaris. Coexpression of VEGF and angiopoietin 2 (Ang2) results in sprouting of neovascularization from superficial and deep retinal capillaries, but not the choriocapillaris. However, retina-derived VEGF and Ang2 may not reach the choriocapillaris, because of tight junctions between retinal pigmented epithelial (RPE) cells. To eliminate this possible confounding factor, we used the human vitelliform macular dystrophy 2 (VMD2) promoter, an RPE-specific promoter, combined with the tetracycline-inducible promoter system, to generate double transgenic mice with inducible expression of VEGF in RPE cells. Adult mice with increased expression of VEGF in RPE cells had normal retinas and choroids with no choroidal neovascularization (CNV), but when increased expression of VEGF in RPE cells was combined with subretinal injection of a gutless adenoviral vector containing an expression construct for Ang2 (AGVAng2), CNV consistently occurred. In contrast, triple transgenic mice with induced expression of Ang2 and VEGF in RPE cells, did not develop CNV. These data suggest that increased expression of VEGF and/or Ang2 in RPE cells is not sufficient to cause CNV unless it is combined with a subretinal injection of a gutless adenoviral vector, which is likely to perturb RPE cells. These data also suggest that the effects of angiogenic proteins may vary among vascular beds, even those that are closely related, and, therefore, generalizations should be avoided.